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COMPLRETE YPECIFICATION

Process for the Production of Valuable Oxzidation Preducts from
Aliphatic Hydrocarbons

We, Henvkmr & Crmr., GusH., a
German Company, of 67, Heyestrasse,
Disseldorf-Holthausen, Germany, do
herehy declare the nature of this inven-
ton apd in what manner the same is to
be performed, to be particularly deserihad
and ascertained ju and by the following
statement ; —

In the oxldation of high-moleculur
aliphatic hydrocarbons, it i known {hat
mixturs of fatty acids, alcuhols, esters,
laciones and unoxidised hydrocarthoms is
Counsiderable diffioulties are
encountered in the treatment of this mix-
ture,

It has now been found that particularly
valnable oxidation produets, such 28 high-
maleenlar  carboxylic acids may be
obtained in a good yield by the following
combination of treatment steps: treating
the hydrocarbons with oxidising agents,
fresh material being continuously sup-
plied, continuously saponifying o portion
of the oxidised materinl with alkalina
agents, continuvously separating the un-
sazponifiable matler from the sapanified
matter by centwifuging, and submitting it
to an oxidation again. Tn this way, it is
possible o adhere to a definitc {even mild}
oxidation stage in the reaction chamber,

The new process may be smployed for
the oxidelion uf many kinds of higher
aliphatic hydrocarhons and their natural
or getificial mixiures, Natyral or arti-
cial solid and liquid paruifas such as soft
paraffing, hard paraffins, furthermore
hydrocarbon mixtures of the various ben-
gine synthesas eome into consideration as
starting materials. For example, the
Houid-zolid mixture of higher aliphotie
hydrocarbons, such as is obtained in the
treatnent of synthstic benzine accordin
to Franz Ticher (see *° Brennsioff-
themie **, 1928, page 21 and 1932 pages
481 ot seq.) is suitable.

The oxidaiion of the higher aliphatie
hydrocarbons may he effectad by processes
known per se. The oxidation may be
varried out for example with oxyoen,
gases which contain oxygen or compounds
which give up oxygen, sush as ozone,
oxides of nitrogen or the like, in the pre-
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sencs or absence of eatalysts such ag heavy
metals or their salts, for exampla man.
gancse, cobalt, ropper, iron, chromium,
lead or vanadium or even aluminium salts,
and also in {ha presence or mbsence of
alkalis, alkaline earths or their salts. The
said metuls may also be presemt in the
form of soaps of the suturated or un.
salurated fatty seids, naphthenic acids or
resinie acids which dissolve colloidally in
the hydroearbon mixture.

Lhe vxidation is carried cut for example
in e cylindrical vessel. The agitation of
the reation material in some eages is
effected sutfieiontly even by the gus which
is heing possed therethrough. Tt is how-
ever possible to employ alse an additions]
stirring deviee, such as a vane totor.

The choice of the temperature depends
upon the starling material end the oxidis-
ing agent, and generally lies between 93°
and 200° (. The reaction proceeds
exothermally and therefore, if UCCEASELY,
it must be continued with the application
of cooling, for example by a cooling cail.
A heating device, for instance a ateam eoil
or an electric heating devies, is provided
{or initiating the reaction. An antomatbic
temperature regulating device may be pro-
vided - in- order to facilitate continuons
operglion.

An intensive mixing of the Mguid re-
action material with the oxidising gases
takes place within the reaction vessel, The
gases culer the reaction chamber, for ex-
ample from tuhes having a largs number
of fine holes or from porous plates, Alter-
natively, Wiowever, it is also possible to
spray the reaction material I the gos
chamber, Tf desired, the gas may be in.
troduced nnder pressure and the reaction
vesssl may be consivucied after the
manner of g antoelave,

The culalysts are added separately or
fogether with the fresh, if desired “pre-
heated, unoxidised hydrosarbons. Since,
if a certain proportion of oxidised material
is already present, the oxidation procaeds
at a suflicient rate without the addition of
vatalysts, it is possible In tha present con-
tinuous process to dispense with the sub-
gequent additivn of catalysts, The use of
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catelysts may be obviated entirely if, at
the commencement of the process, partly
oxidised maferial is introduced into the
oxidation chamber or if the reaction is
first carried ont during a sufficient length
of time to prodnce such material.

By varying the rafe at which th
material enters and leaves .ibe . reagtion
vessel and the size of the lalter, and by
varying the tewperature and the naiure of
ihe movement, the desired oxidation stage
may be adjusted. This iy cheeked, for
axample, by defermining the saponifiea-
{fon nuamber uf test samples.

Oxidised material from the oxidation
chamber is supplied coutinuously fo a
saponifying plant. Caustie soda or eaustic
potash or soda lye or potash Jye or if de-
gired ulkali carbonates vr lime are em-
ployed for saponification. In order to
earry out the saponification rapidly, it is
preferable to employ an clevated tempera-
fure and, if desived, presswre, The axida-
tion products may be passed through - a
plurality of seponification” plants in
suceession or they. are distributed before-
hand among a plurality of saponificalion
plauts,  The volatile components escaping
during saponification are comdensed or
absorbed and if desired they wre returned
to the oxidising chamber. .

The saponified Teaction mass 18 fed to
o centrifugal machine, pussibly after pre-
vious dilution with water and if desired
after fltration or vther preliminary treat-
ment. Centrifugal machines of every
possibla type, in particular powerfnlly
acting high-speed centrifugel machines
mey be employed. The oxidation pro-
Juels are advantageously fad to the centri-
fugal mechines Wwhile in_the still hot con-
dition. -The centrifugal machines effect
2 separation of the liguid layers or the
deposition of the solid substances, I
necessary, the reactiop material is passed
through a .plurality of cenirifugal
machines in order io make the separation
51l more complete. The separated uwn-
saponifiable matier is returned con-
tipuously to the oxidation chamber.

The separated scap, which coptalns
small proportions . of unsaponifiable
matter, ey be treated in various ways.
The mmsapenifishle mulerial may be ex-
55 tracted, for inetance, by treatment with

solyenis in a manner koowan per se.
Furthermore, the soap may be concen-
trated by evaporation and dried and then
freed from the unsapounifiable matter by
60 eans of solvents guch as acetone or ethyl
acetate. Another method is {o separate
the unsuponifiable meiter from the dried
soap by vacuum distillation with or with-
out steam. All thess processes may like-
65 wise he comtinnoms. The unsaponifiable
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portions separated from the saponified
material are Hkewise relurmed to the
oxidailon chamber,

Apart from the faet that in’itself it is
very valuable fo carry ont the oxidativn
of parafing and the treatment of the
osidation. products continuously, it is

va

" 'pussible by means of the process emplayed

according to the inventiun fo edjust a
definite oxidation stage and to effect o con-
trolled oxidation. A good yield of

75

“vatuahle suhstances is obtained.

The arrengemsnt of a plunt in which
the mew process can be carried ouk will be
gathered from the gecompanying diagram-
matic drawing. The hydrocarbons are
introduced into a supply cantainer A and
are heaied tu abowe their melting point
sy means of the steam coil B, Through
tﬂe steam-heatsd pipe C, in which they
are heated fo reaction temperature, the
hydroearbons pass to the axidation cham-
ber D, where air in o fine state of division
is injeeted throngh the pipe E. The vane
rotor F located in a cylinder & effeets a
circulation in the manner indicated. The
vessel may be heated by the steam coil H
and may be cooled by a water-cooling de-
vice, Lhe escaping velatile constituents
are separated in the condenser K. Irom
the vessel D the reaction msterial passes
successively through the three suponifying
vessels Ly, s, and Ly, which are provided
with stirring devices and ure steam-heated
(M,, M,, M,). Trom the supply vessel 100
N soda lye flows centinuously to the re.
action materla]l in the vessel L,. The
product passes from the maponificalion
vessel L to the cenfrifugsl machine O.
The ungaponified materiaﬁ is pumped back
into the oxidstion vessel D@ throungh
the pipe-live P. The saponified meterial
passes to the thin leyer evaporator Q and
thenee to the extraction plant R, where
the dry soap is obtained continuously. The 110
extracted unsapenifiable maiter on ths
nther hand after separation of the selvent
is veturned to the oxidation chamber D
throngh the pipe-line 3.

. ExaMrin:

Tn an osidation vessel vf the kind de-
seribed, 8600 parts by weight of a s¥n-
thetic parafin mixtare which at the ordi-
pary temperature is a partly liguid, partly
solid mass, having a boiling point 270°
fo 260° C. is heated 1o a temperature of
105° o 115° (L. with the addilion 0.1%
of manganese palmitote. Air Is passed
throngh the reaction liquid at the rate ol
0.07 cubie metre per hour for each kilo-
gram of parafin mixfure. When after a
considerable time, the mixture has the
saponifieation number 8, the voniinuous
process is commenced. Then 100 parts by
weight of the oxidised material is drawa 130
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off per hour. TUnoxidised h{droca:rhuns oxidising agents while fresh material is
flow eontinuously from a supply conteiner continuously supplied, a portion of the

heated to 40°-C., and in the supply pipe
they are pre-heated to the reachion tem-
perature of ca, 110° . The supply iz
regulated by an automatic device so that
the level in the oxidation vessel always
remains the same. The oxidised material
drawn oft flows to a vessel provided with
powerful stirring devices and heated to
110° C. Sode lye continuously entsra the
vessel ab such & rete that 13.2 parts by
woight of soda lye (88° Bé) enter per 100
parts by weight of oxidised material. To
complete the saponification, the mixturae
flows through two further heated vesssls
provided with stirring devices. The
gaponified material ig then passed through.
a high-speed centrifugal machine while
still hof, 75 parts by weight of un-
sgponifiabls matier being recovered from
110 parte by weight of the oxidised
maferial and returned to the oxidation
ehamber, In addifion, a scap soluiiom is
obtained which containg aboul 15 paris
by weight of saponifinhle matter and 8
parts by welght of unsaponifiable matier
er 100 parts by weight of the material
gaving the exidation chamber. This pro-
duct I3 passed throuph a ithin layer
evaparator and after drying i con-
tintously exiracted with asetone. Thus,
un the one hand, & seap is produced which
may be used for muny techuical purposcs
and, on the other, the rest of the uu-
saponifable matter, which afisr separa-
tion of the acetone is continnously pempad

- back o the oxidation vessel.

Having now particularly described snd
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare thai what we
elajum i1

L. A process for the production of
valnahle oxidation products from higher
aliphatie hydrocarbons, characteriged in
thal: the hydrocarbons are ireated with

uxidised maferial is continuously sapomi-
fied with alkeline agents, the mnsaponi-
flable matter is continuously separated
from the saponified matter by venérifug-
ing and is ageic subjceled to oxidatiom,
A process as claimed in elaim 1,
oharacterised in that the unaaponifiable
constituents still contained in the saponi-
fled portion after centrifuging, if desired
after previous evaporabion of the Boaﬁ
solution, are separated from the sapomifie
constituenis by exiraction with solvents or
by . distillation awnd arve returmed oom-
tinucusly to the oxidation chamber.

3. Apparatns for carrying ont the pro-
cess as claimed in elaims 1 or 2, compris-
ing an oxidation vesscl, s ssponificaiion
plant connected therewith and followed by
a centrifugal machine unit whick, for
returming the unsaponifiable matier, is in
communication with the oxidation. cham-
ber, the centrifugal mackine unit being
followad if decired, for the purpose of
separating the rest of the wnasponifiable
malter from the goap, by an extracliion or
disiillaiion - plant which is likewise in
commimication with the- oxidation
chamber.

4. "The proeess sud apperstus for the
production of oxidation products from
higher aliphatic hydrosarbons suhstan-
tially a5 desoribed with reference to the
foregoing examnple.

Dated this 2&& day of Janugry, 1937,

HENEEL & CIE, G.us.H.,

Par: Boult, Wade & Tennant,
1114112, Hatton Garden, London, B.C.1,
Chartered Patent Agenis.

TReference bas beer directed, in pur-
gnancs of Section 7, sub-section {4), of the
Patents and Desizms Acts, 1907 to 1932, 40
Bpecifications nvmbered 434,311, 324,189,
apd 803,560, and in pursuance of sub-
section (B) to T.8.A. Specification No.
1,987,208,

Leamington Spa: Printed for His Majesiy’s Stationery Uffico, by the Courier Press.—I193B.
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